Sirt1 attenuates camptothecin-induced apoptosis through caspase-3 pathway in porcine preadipocytes.
Adipose tissue is an important energy reservoir, and its over-development results in obesity in humans or body fat over-deposition in livestock. Loss of preadipocytes through apoptosis has been proposed as an alternative way to reduce adipose tissue mass. At present, the effect and regulatory mechanism of Sirt1 and camptothecin on porcine preadipocyte apoptosis are still largely unknown. Here, we evaluated whether Sirt1 had any role in the basal cellular and camptothecin-induced conditions in porcine preadipocytes. Flow cytometric analysis shows that viable cells decrease as well as early apoptotic and late apoptotic cells increase after knockdown of Sirt1 in porcine preadipocytes. Camptothecin induces porcine preadipocyte apoptosis in a dose-dependent manner, assessed with the Hoechst staining and western blot analysis. Interestingly, silencing of Sirt1 significantly enhances sensitivity of porcine preadipocytes to camptothecin, which may be due to upregulation of p53, acetylated p53, Bax, cleaved caspase-3 and downregulation of Bcl-2. On the contrary, under the Sirt1 overexpression condition viable cells' number significantly increases when challenging with camptothecin, and the protein levels of cleaved caspase-3, p53, acetylated p53 and Bax are downregulated. We also find that hyperacetylated p53 is the major effect of Sirt1 knockdown by overexpression of a mutated p53, whereas Sirt1 overexpression prevents camptothecin-induced apoptosis through p53 deacetylation in preadipocytes. Furthermore, repressing preadipocyte apoptosis of Sirt1 is mediated by direct interaction with cleaved caspase-3 using immunoprecipitation and inhibition of caspase-3 transcriptional activity using luciferase reporter assays.